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CHAPTE..Tt I 
THE NEED AND PURPOSE OF .AN ANALYSIS OF GENERAL SHOP LITERATURE 
In this thesis it is the aim of the v.rriter to analyze selected 
literature on the general shop. It is hoped that this analysis of 
opinions, suggestions, and practices will be of help to adrrdnistratore 
and teachers ·who are faced vd.th problems in the area of industrial 
arts in the secondary school. 
It was decided that the analysis of the literature could best be 
achieved by the use of a uniform outline throughout. In other words, 
each article reported was carefully analyzed in relation to its value 
to this outline. The topics of this outline are as follows~ 
1. The author 1 s objectives . 
2 . The .main points made by the author classified under the follow-
ing heads: 
a. Objectives of industrial arts. 
b. Organization and administration. 
c . Physical plant . 
d. Teaching method. 
e. Critical evaluation. 
It will be noted that many articles and texts reported may not 
deal with all the points of the outline. This is understandable due 
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to the fact that a particulc..r writing may st1 .. ess topic 11a 11 of the out-
line_, another 11d11 , while some Inay be comprehensive enough to include 
all topics. 
Chapter II reports selected writings in detail, as analyzed ac-
cording to the above outline. 
Chapter III is a. sumrr~ry of the most pertinent recomrnendations 
and practices, co~!piled from all the reported ·writings. 
this summary the original outline >rn.s modified slightly. 
In organizing 
It vms felt 
that the purpose of this s~·y could best be met by the use of the 
following outline: 
1. Objectives of industrial arts • 
2. Organization, administration, and physical plant. 
3. CurricultUil and teacl:'>J..ng method. 
It ;v:i.ll be noted that topic 11 b11 includes .organization, administra-
tion, and physical plant, because it would be ~npractical to sunmarize 
them separately. In certain instances the statements of the summary 
are presented verbatim 1vith that of the v;riting from w~ch it was ex-
tracted, while in other instances a "dovetailing" of recommendations 
required rewriting of the statement. 
It is hoped that this summary will be of value in presenting a 
broad, overall coverage of the general shop . Should one desire greater 
detail on any particular phase of the problem, he may examine Chapter II . 
CHAPTER II 
ANALYSIS OF, SEUCTED REFERENCES 
y 
1. Planning the Comprehensive General Shop. 
The author's objectives.-- The primary objecti,re of this article 
is to present concrete factual data, which might assist one who is con-
templating planning a comprehensive general shop. Another purpose.of 
the author is to remind the industrial arts teacher that the planning 
and construction of the laboratory requires much thought and careful 
deliberation. 
Main points made by the author.-
A. Objectives of industrial arts. 
1. Does not mention any specifically. 
2. Recommends the study and analysis of the objectives of in-
dustrial arts. 
3. Recommends that the objectives of general education be care-
fully analyzed and the industrial-arts program be planned 
and established accordingly. 
B. Organization and adndnistration. 
1. The ability of the community to finance the industrial-arts 
program must be considered. 
1} Welcome E. 1'· right, Industrial Arts and Vocational Education. 
TMarch 1951), 40:80-91. 
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2. The industrial-arts program should be integrated with the 
community needs and interests. 
3. Wood, metal, ceramics, leather, plastics, photography, and 
drawing are possible areas of instruction in a comprehensive 
general shop. 
4. Expected enrollment must be estimated. 
C. Physical plant. 
1. The author suggests an entire separate building, separate 
building attached to the main, and wing of building in order 
of preference. 
2. First floor, one to three steps above or below ground level 
is most desirable. 
3. Drawing rooms should have north light. 
4. Solid wood floors are most desirable. 
5. A dull glazed brick from floor to five feet above makes a 
good lower wall. 
6. Upper walls and ceilings should be plastered 1tr.ith a soft or 
acoustical type material, such as celotex, or acoustic board. 
7. For a class of 12 to 24 pupils about 1800 to 2400 square feet 
of floor area is necessary. 
8. The rectangular shape shop is most desirable •~th a ratio of 
1:2 in proportion of width to length. 
9. A shop vdth a ceiling 12 feet high should not be over 24 
feet wide if lighted from one side. 
10. For the ordinary general shop 75 square feet per pupil 
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gives a very satisfactory floor space. 
11. The shop auxiliaries may be one or more of the follo-wdng: 
(1) instructor's office; (2) planning centre; (3) supplies; 
(4) project storage; (5) lockers; (6) lavatories; (7) dillaon-
stration space; (8) finishing room; (9) display shelves or 
space. 
12. Shop auxiliary facilities are necessary adjuncts to the ef-
ficient operation of a laboratory shop, but are not to be 
considered on a par with the various shop activities. 
13. Where floor space is limited, a balcony placed six feet six 
inches from the ceiling provides working or storage space. 
The balcony must not interfere with the daylight. 
14. All forges, furnaces, ldlns, and other gaseous equip.rr.ent 
must be vented according to building law data. 
15. Window glass ratio to floor area should be 1:4. 
16. :findow shades should be very translucent and of color which y 
harmonizes with room finish. 
17. Doors, entrance and interior: (1) all doors should swing 
out; (2) use only one large entrance to laboratory; (3) have 
master key for all locks to doors; (4) avoid use of lab-
oratory as passage to other rooms. 
18. Blackboards and bulletin boards: (1) should face the light; 
Jj Joseph E. Thompson, 11Color in the School Shop. 11 , Industrial Arts 
and Vocational Education, (March 1947), 36:98-101. 
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(2) slate blackboards recommended; (3) minimum of 10 lineal 
feet per laboratory; (4) bulletin board 24 square feet mini-
mwn. 
19. Plumbing: (1) every laboratory should include a drinking 
fountain; (2) one washing facility for·.every eight pupils; 
(3) gas outlets, if available, of various sizes to fit 
equipment. 
20. Lighting and power: (1) separation of light and power 
switches ; (2) one primary power switch controlling all 
equipment; (3) individual switch for each primary machine 
located in power panel; (4) voltage and phase of current; 
(5) future needs; (6) the light at bench height all over 
laboratbr.y should be 25 to 30 foot candles; (7) the light 
in the working area in the drawing, printing, and planning y 
room areas should be approximately 45 to 50 foot candles. 
D. Teaching method. 
No data included. 
Evaluation:-- It appears that the author has successfully ful-
filled his objectives in w-.citing this article. Mr. Wright has presented 
factual data which should assist one who has a problem of this nature. 
Jj William G. Darley, 11Seeing in the Schoolhouses.", Industrial Arts 
and Vocational Education. (March 1946), 35:99-102. 
7 y 
2. Teaching General Shop Work. 
The author's objectives.-- The objective of the author of this 
article is to present in someVlbat condensed form, three organizational 
plans for teaching the general shop. 
Main points made by the author.-
A. Objectives of industrial arts. 
No data given~ 
B. Organization and administration. 
No data given. 
G. Physical plant. 
No data given. 
D. Teaching method. 
1. At present there exist three organizational plans for teach-
ing the general shop, according to this article. 
2. First plan: may be called the station or rotating type. 
Concerning this plan the author mentions the following points: 
a. Laboratory is divided into stations such as wood, dravvlng, 
bench metal, electricity, and graphic arts. 
b. Number and quality of areas are dependent upon the avail-
ability of equipment and the interests of the instructor. 
c. Glass is divided approximately equally amongst the various 
stations, and certain projects are assigned. 
1 Alan R. Powelek, Industrial Arts and Vocational Education. 
November 1951), 40:357-360 
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d. Upon satisfactory completion of certain prescribed skills 
and related materials the student is moved to another 
area. 
e. The assuw~tion is that another pupil at approximately the 
same time, has finished a task and has been rotated to 
another area. 
f. The arr&~gement makes for an orderly shop, and a nice at-
mosphere from the now obsolete dictatorial viewpoint. 
g. The pupil is competing against time, his classmates, and 
for the nod of approval from the instructor. 
h. Motivation: (1) if any, is that of finishing ahead of 
others, thereby gaining the privilege of movL~g to the 
next learning station; (2) is negative in character. 
3. The second organizational plan considered in this article 
may be designated as "student interest-centred11 • Concerning 
this plan the author mentions the follmt.Lng points: 
a. Plan implies initial demonstrations of the basic tools 
and processes in all areas. 
b. Sample projects are exhibited for purposes of motivation. 
c. Pupil begins work in one area on some approved project. 
d. "leakness of plan: success in one area of activity is likely 
to cause pupil to want to continue in that area only. 
e. Because of the student-inter~s·G philosophy, instructor 
cannot ~~d should not L~ist upon change. 
f. Proper guidance should cause student ·to desire work in 
9 
other areas of activity. 
g. Certain intensely interested students may still wish to 
continue in one activity only. It may be permitted in 
isolated cases. 
h. The instructor must guard against his laboratory becoming 
a hobby shop, or playground for the insincere. 
4. The author also discusses a newer method of instruction 
which wAkes use of integrated projects. About this plan the 
author makes the following points: 
5. Advantages: (1) few other types of projects will elicit as 
much interest and enthusiasm; (2) even a smaller number of 
projects >vill present as broad a scope of teaching potential, 
as a greater number of other plans. 
6. Disadvantages: (1) it is difficult for the teacher and pupil 
to f~1d sufficient suitable integrated projects; (2) all units 
of construction might be measured by this one criterion; (3) 
such a standard would definitely narrow the quantitative pro-
duction activities of the classes; (4) it is difficult to 
motivate all pupils to make a certain type of project; (5) 
some pupils will have strong interests elsewhere, and should 
be given opportunity to explore them. 
7. Precautions: (1) all students cannot be expected to receive 
a project with the same amount of zeal; (2) a guiding, not a 
directing type of technique should be used; (3) pupils are 
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motivated to change and improve objectives according to their 
desires and needs; (4) freedom of choice vlit,hin reason is 
exercised. 
8. Subject matter cannot be pigeonholed, it must cut across 
departmental lines, and the more lL~es the better. 
Evaluation:-- The writer feels that the author has made some valu-
able contributions concerning the teaching of the general shop in this 
article. The statements concerning integrated projects are well taken, 
as are his points on motivations. 
There is evidence, however, of a lack of knaNledge in the field 
by Mr. Powelek on some matters. For example, he mentions three plans 
which he claims are accepted as good practice in teaching the general 
shop. None of these, hov1ever, includes the well organized differenti-
Y 
ated unit type of teaching method. The latter is the only defensible 
pla~ to use in such situations. Those the author describes for use are 
relatively weak by comparison. 
y 
3. Teaching Methods for the General Shop. 
The author's objectives.-- In this article the author attempts to 
present specific recommendations for conducting the general shop program. 
Main points made by the author.--
A. Objectives of industrial arts. 
1/ Roy 0. Billett, Fund~nentals of Secondart School Teaching, Houghton 
Mifflin Company, Boston, 1940, pp. 504-579. 
y Roy G. Fales, School Shop. (April 1951), 10:7-9. 
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1. Formal objectives are not mentioned. 
2. The pr~nary feature of industrial arts is shop work. 
3. Shop work should be closely related to: (1) shop sketchi.."lg 
and reading of mechanically made drawings; (2) mathematics; 
(3) social st,udies; (4) science; (5) art; (6) and a study of 
industry. 
4. The entire school programwill assume more significance as 
the student sees the relationship between industrial arts 
vtork and the rest of the curriculum. 
B. Organization and administration, 
No data. 
C. Pgysical plant. 
No data. 
D. Teaching methods. 
1, Meeting individual interests. 
a. Individual interests should cause a variety of projects 
to be made. 
b. Instructor should control the spread of work to the point 
where he can cope with the teaching problems. 
c. It is necessary to develop pupil self-direction, pupil 
planning and an organization of instructional materials 
which will relieve the teacher of considerable detail. 
2. The teacher a.t'ld the individual. 
a. The instructor should encourage the pupil to select a pro-
ject of interest. 
b. The instructor should help pupil plan the manipulative 
worl<:, so that it is within his ability and the time 
available. 
c. Leading questions ·will help pupil to think and seek 
answers. 
3. Organized group instruction. 
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a. Pupils should be given group instruction in matters such 
as: ways of locating printed directions, and suggestions 
for self direction and planning. 
b. Many group demonstrations should be given at the beginning 
of the term. 
c. Related information is stressed later in the term. 
4. Preparation for a lesson. 
a. Preparation necessary vrill depend upon the nature of the 
lesson topic. 
b. Necessary tools and materials must be laid out in advance. 
c. Use of blackboard may facilitate lesson understanding. 
d. List of steps to be demonstrated placed on blackboard will 
help pupils to follmv progress of the lesson. 
e. A related lesson topic will be clearer if materials, 
charts, pictures, diagrams, and aqy other available teach-
ing aids are used. 
5. Facilities for planning. 
a. General shops are organized with the assumption that there 
will be a great deal of individual pupil learning, pupil 
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thinldng, and pupil planning of their own work. 
b. It is necessary to develop a library and planning centre 
consisting of the following equipment: (1) a study table; 
(2) three or four chairs; (3) mechanical drawing equip-
ment; (4) a tracing box; (5) reference bool~; (6) maga-
zine clipping file; (7) a card catalog file for the pur-
pose of allmving rapid finding of project ideas, and 
other instructional material. 
6. Individual and group projects. 
a. Projects of interest to the pupil should be encouraged 
and pernrl.tted as long as they are within the scope of the 
student's ability and the facilities of the shop, and are 
of educational value. 
b. The instr1.lctor may prescribe the first project, and there-
after allow controlled choice. 
c. Felt needs by the pupil must be satisfied as often as 
possible. 
d. Group projects, requiring group planning, group work, and 
a finished product which an individual cannot own are to 
be encouraged. 
e. Group projects present opportunities for pupils to learn 
to think together, to subdivide their work, and to pool 
their individual efforts for a common cause. 
f. Planning and constructing stage property for the school 
dramatic clut 1vould be an example of a group project. 
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7. Outside activities. 
a. The effective general shop program. will stimulate pupils 
to carry shop interest to out-of-school activities. 
b. Repair jobs at home, leisure time projects, and the home 
workshop should be encouraged. 
c. Shops should operate a tool-loan service to pupils who 
are interested in doing construction work at home. 
d. All pupils, whether in· the industrial arts courses or not, 
should be allowed to participate in the tool-loa.11. service. 
e. Projects made outside school may be brought to school for 
display. 
f. Well organized excursions to industrial plants under proper 
supervision effectively supplement a course. 
g. Reports concerning observations of such excursions should 
be required. 
8. Visual aids • 
a. The progressive shop makes use of visual aids which are 
pertinent to the activity. 
b. Many industrial fi rms loan films free of charge of excel-
lent subject matter with a minimurn of advertisL~g matter . 
c. Film strips and slides are also good devices as teaching 
aids. 
Evaluation:-- The author, an outstanding exponent of the general 
shop has presented many valid and workable suggestions in this article. 
His writing is most comprehensive in scope. 
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.Although Mr. Fales does not name his teaching plan by any formal 
title, it is apparent that it encompasses the prL~ciples involved in y 
the differentiated unit method. 
4. Current Thought and Practice in the Field of y 
Secondary-School Practical Arts and Business Education. 
The author's objectives.- The chief premise of this chapter ap-
pears to be that e.ll junior and senior high-school courses should serve 
the purposes of general education, and only the preliminary and early 
phases of vocational education. 
Main points made by the author.--
A. Objectives of industrial arts. 
1. No formal objectives are given. 
2. To arrive at the theoretically correct goal, the small school 
needs more and more diversified shop and laboratory facilities . 
3. The large school needs to redirect its greater resources to 
the end that general shops or laboratories may replace the 
all too common 11unit 11 shops. 
4. According to the modern point of view junior and senior high 
school industrial-arts courses should be o~ganized to help 
pupils develop certain concepts, skills, ideals, attitudes, 
and appreciations needed for happy, successful, intelligent 
1/ Roy 0. Billett, Fundamentals of Secondary-School Teaching, Houghton 
Mifflin Company, Boston, 1940, pp. 
?} Ibid., pp. 339-401. 
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and socially acceptable living. 
5. A vital contribution of such courses consists of exploratory, 
prevocational, avocational, and cultural values essential to 
the general education of all youth at the secondary level. 
B. Organization and administration. 
1. Lack of proper terntinology has in the past caused much con-
fusion. 
2. The author suggests the following: (1) practical arts will 
include all courses represer~ing industry in the junior and 
' . 
senior high-school program of studies; (2) general education 
will apply to that guided and directed experience which is 
intended to enable citizens to be capable of intelligent be-
havior; (3) vocational education \~l D!clude complete prep-
aration for a vocation, culminating in specific preparation 
for a specific job. 
3. I t is a fallacy to emphasize learning products on the assump-
tion that this learning is necessary to success in the event 
that the student later enters one of the twenty-five thousand 
occupations. 
4. Idany teachers and supervisors of senior high-school industrial 
courses feel that without the complete and specific vocational 
aim, their courses would have no aim to serve. 
5. The socioeconomic aspects of practical arts courses are much 
more vital and valid, than the aim of complete and specific 
vocational preparation. 
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6. So-called vocational preparation vdll result merely in mani-
pulative sldlls, which will actually prevent the wide range 
of desirable skills, attitudes, ideals, and appreciations 
from developing. 
7. In most instances the prospective employee is compelled to 
take what amounts to an apprenticeship course Vihich trains 
him according to the employer's desires. 
8. The employee is then shocked to discover what a waste of 
time the so-called vocational course which he has pursued 
for hundreds of hours has. been. 
9. The progressive junior and senior high schools no longer 
pursue the courses of traditional vocational education. 
10. Post senior high school vocational preparation is rapidly 
filling the needs of those who desire vocational education. 
11. Junior colleges are meeting this need, although there are 
too fe•·'~' in existence. 
12. Some teachers and others are laboring under the delusion 
that complete preparation for a vocation is vocational prep-
aration whether one gains employment in the vocation or not . 
13. It is WU'easonable to expect. a ninth or tenth grade pupil 
to make an intelligent final decision concerning the specific 
occupation with which he should begin his life career. 
1.4. Pupils need less 11telling11 , and more opport.unities to think 
in terms of realia. 
15. These realia are present in the vrell organized shop and 
18 
laboratory. 
16. The well orgc:Lnized differentiated unit is the only defensible 
11 
method of presenting industrial arts. 
17. The well constructed unit \qill be a reality only after much 
perseverance of pertinent objective data. y 
18. One noteworthy committee in the field of industrial arts 
education mentions the follm'ling topics as within the scope 
of the junior and senior high school program of studies: 
(1) telephone.; (2) phonograph; (3) tungsten filament lamp; 
(4) electric railroad; (5) central power station; (6) motion 
picture camera and projector; (7) steam turbine; (8) gaso-
line engine; (9) radiobroadcasting and television. 2/ 
19. 'l'he above indicates how the industrial _arts program has been 
expanded and the need for cooperat-ive planni g by representa-
tive comrnittees. 
20. Cooperative planning will enable all subject Jnatter fields 
to occupy an optimal place in the differentiated program 
carried by all pupils. 
c. Physical plant. 
No data. 
1/ Op. ~it., pp. 459-579. 
y' Maris M. Proffitt; chairman, Industrial Arts: Its Interpretation In 
American Schools, Bulletin, 1937, no. 34, pp. 10-11. 
Jl Partial listing. 
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D. Teaching method . 
No dai~a_. 
Evaluation: - The 11riter feels that the points made in this text 
are the most valid and defensible of any material eY..ami..11ed in this re-
search. Having taught s hop"'·r.irk under the outmoded singl e activity 
system, and at present under t he differentiated unit method, the writer 
can vouch for the super:i.ority in all respects of the latter system of 
instruction. 
5. Preparing Comprehensive General-Shoo Teachers y · 
in a Teachers' College 
The author 's ob,j_ect:Lves . - - In this article the author attempts to 
convey to the reader a few definite fundamental requisites for the 
proper professi onal trail"~i ng of gener al shop teachers . 
Uain points. made by the author .--
A. Ob,iectives of industrial arts . 
No data given. 
B. Organization and administration. 
No data given . 
C. Pl]rsical plant. 
No data given. 
D. Teaching method . 
1. In a t eachers' coll ege adequate preparation of comprehensive 
general- shop teachers is best accomplished not by organizing 
y Benjamin :•liley Lieb, Industrial Education Magazine. (September 1939), 
41:165-170. 
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college subject matter into a professionalized comprehensive 
general-shop course . 
2. It is best accomplished by presenting a combination of well 
organized unit subject matter courses, a course or more in · 
special methods, and an extended period of carefully super-
vised practice teaclung in a typical comprehensive general-
shop at jru1ior rdgh school level. 
3. The D1termediate grades are suggested because once the 
teacher has solved his problems at this level he ·will have 
little difficulty at a higher one. 
4. The practice teacher must do more than passively observe 
good teaching . 
5. He must actively participate in planning the work and in 
managing the class. 
6. Most teacher-training schools provide too little, rather 
than too much practice teaching. 
7. Vvell planned and supervised practice teaching can contribute 
more toward the preparation of the teacher than any other 
education course . 
8. In selecting a candidate for an industrial arts teaching posi-
tion, his practice teaching record is a most significant in-
dex for success in the positi.on. 
9 . An enviable academic record alone does not insure success as 
a teacher. 
10. Highly successful practice teaching is almost a guarantee 
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that the prospective teacher has sufficient mastery of the 
subject matter for teaclung purposes. 
11. It is also evidence that he possesses those personal quali-
ties and prof essional attitudes which are so necessary in 
the successful teacher. 
12. The follmr.ing is an effective plan for correlating theory 
vdth practice for the student teacher: 
a. One term of practice teaching. 
b. A course dealing with the philosophy and practice of 
industrial arts teaching. 
c. A final term of. practice teaching. 
This sequence should come in the senior year. 
13. His first term of practice teaclllng will arouse the curios-
ity of the stlldent teacher in such matters as method, policy, 
and philosophy. 
14. In the special-methods course which follows, the shop prob-
lems and their solutions are discussed at length. 
15. The final course in practice teaclllng ·will allow the student 
teacher to apply the solutions and principles developed in 
the methods course, and to gain poise and self-confidence 
in the classroom. 
16. During the final practice term he should be required to 
prepare and present well organized differentiated units of 
the various activities in the shop. 
17. He should carj:>y full responsibility for the class for ex-
22 
tended periods. 
18. At other times he should assist the regular teacher in the 
management of the class . 
Evaluation:- It appears to the writer that the statements made, 
and the implications of this article are quite valid. The comprehensive 
general-shop movement in the public schools is an accomplished fact. 
It therefore becomes obligatory for teacher-training institutions to 
accept it and modify the preparation of industrial arts teachers accord-
ingly. 
11 6. The Place of Industrial Arts in General Education. 
The author's objectives.-- Mr . Skipper's chief objective seems to 
be that of presenting certain basic philosophic principles which will 
show the proper position of industrial arts in our educational picture. 
Main points made by the author.-
A. Objectives of industrial arts. 
1. General education is one of those terms which embodies such 
diversity of meaning that it proves to .be a dangerously am-
biguous concept. 
2. Traditionally, cultural or liberal education has been con-
ceived as the direct antithesis of practical or vocational 
education. 
3. The new term "general education" is now being used in some 
quarters to denote a type of education which centers about 
jJ James Kinley Skipper, Industrial Education Magazine. (May 1939), 
41:110-117. 
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a revitalized classical or cultural education. 
4. Industrial ar ts has no place in this kind of general educa-
tion which accepts the traditional dichotomy at face value. 
5. The traditional position advocates liberal education for 
those pupils thought to be capable of profiting from intel-
lectual pursuits. 
6. Practical traiP..ing is to be provided for those thought in-
capable of serious thinking, as well as for those who are 
likely to drop out upon reaching the limits of compulsory 
schooling. 
7. This reasoniP~ has its origin in Platonic Idealism. 
8. Plato's magnificent conceptual structure fulfilled a need 
of his time and age. 
9. The apparent conflict betvreen the demands of liberal as 
against practical education has its roots in historic 
thought patterns which stem from particular historic social 
conditions. 
10. These thought patterns arose from the class divisions in 
society which existed prior to the age of industrialism. 
11. When the work of the world was performed almost entirely by 
sheer muscle power the pursuit of the practical life was 
shunned by men who ·were free to do so. 
12 •. We no longer have a privileged leisure class in our society, 
in theory at least. 
13. vie live in a society which is committed to progress. 
14. VIe -vrelcome the material benefits which science bestows upon 
us. 
15. EVery segment of our school curriculum, whether it be organ-
ized in terms of subjects, activities, cores, or unified 
studies, has the obligation of assisting in dispelling the 
confusion in our social order by aiding students to achieve 
a thought str ucture consistent vdth social realities. 
16. Hmvever in~ortant skills and technical information may be, 
in general education the prior obligation is the development 
of adequate thought and value patterns. 
17. We must develop industrial intelligence by helping pupils 
to achieve the vision of what might be and what can be, if 
we but have the creative imagination to reach for what is 
just beyond our grasp. 
18. Industrial arts is strategically located to initiate this 
undertaking. 
19. A well-conducted school shop forms a striking contrast to an 
industrial shop. 
20. In the school, shopwork is organized and conducted with ref-
erence to learning products. 
21. The industrial shop is concerned only with the econonuc fac-
tor concerning the finished product. 
22. Industrial arts has the obligation of raising vaguely felt 
possibilities to the level of consciously entertained ideals. 
23. To do so vvill render the area an academic respectability 
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which no subject, hovrever hallowed by tradition, can surpass .. 
24. To shirk this obligation, and to continue to impart voca-
tional sldJ.ls to young people for whom not enough jobs exist, 
can only increase the competition for the few jobs which are 
available. 
25. There are those industrial-arts leaders who fear that to 
make use of core curricular and unified studies, would lead 
to a 11 fusing 11 of their area out of existence, or at least a 
reduction to the status of handmaiden to the other studies. 
26. In the type of program outlined, industrial arts would oc-
cupy a central position, whatever the type of curricular 
organization. 
27. If industrial arts integrates its efforts around the devel-
opment of thought patterns consistent with the needs of a 
social order, it need have no fears for its professional 
future. 
B. Organization and administration.--
No data given. 
C. Physical plant. 
No data given. 
D. Teaching method. 
N'o data given. 
Evaluation:- This article is unique among those which the writer 
has examined, because it deals chiefly in the philosophic and historical 
aspects. The author appears to have done a creditable job in showing 
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how the historical and social order of Plato's time has influenced our 
twentieth-century teaching attitudes. 
7. Trends in Methods, Organization, and Selection of y 
Subject Matter for the General Shop, 
The author's objectives.-- Mr. Davis has attempted to present a 
summary of trends, opinions, and facts concerning the general shop, from 
data gathered from questionaire blanks returned by over sixty general-
shop instructors, supervisors, and teacher trainers located in ten dif-
ferent states, in >videly separated geographical sections of the country. 
liain points made by the author.-
A, Objectives of industrial arts, 
No data. 
B. Organization and administration, 
1. Classification of shops found in this article . 
a. The general shop: a type which includes several industrial-
arts activities in a single room, usually 1rlth orie t eacher 
in charge. 
b, General vrood-shop: one in which a number of woodworking 
subjects are taught at the same time, such as bench-work, 
wood-turning, pattern-w~g, and carpentry. 
c. General metal-shop: a type in which more or less closely 
related metal trades are represented, such as, machine-
1 Edv;ard Davis, Industrial Education h.~gazine. 
January 1937), 39:25-30. 
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shop, and foundry. 
d. A composit e or comprehensive shop: one in which such sub-
jects as sheet-metal, welding, forging, bent iron, i'food-
working, auto mechanics, ceramics, printing and others 
may be taught at the same tim.e. Some activities knovm 
as home mechanics are included in this group. 
e. Unit shop: a shop in which a single subject, such as 
sheet-metal or printing, is taught. 
2. Of those contributing data, 64 percent are teachers or super-
visors in junior or senior high schools; 21 percent teach 
only in junior high; 15 percent teach only in senior high 
school. 
3. Industrial arts is a required subject in 7th and 8th grades 
in approximately two-thirds of the schools reporting; re-
quired in 7th, 8th, and 9th grades in one-fourth of the 
schools; elective in one-tenth; required in the 6th grade 
• 
of a fevv schools. 
4. More than one half of all schools reporting combine two or 
more grades in organizing classes for instruction in the 
general shop. 
5. The establishment of general shops, and combining grades to 
bring together fair-sized classes for instruction, would 
materially reduce per capita instruction costs in junior and 
senior high schools. 
6. The number of different industrial-arts subjects taught in 
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combination during the same period were reported as follovm: 
3 subjects, 17 percent; 4 subjects, 28 percent, 5 subjects, 
19 percent; 6 subjects, 17 percent; 7 subjects, 14 percent. 
7. A few schools reported 10 or more subjects, with tlvo or more 
instructors assigned to one class. 
8. The most desirable number of industrial-arts subjects to be 
taught simultaneously by one teacher •vas expressed as follows: 
3 subjects, 12 percent; 4 subjects, 31 percent; 5 subjects, 
9 percent; 6 subjects, 18 percent; 4 to 6 subjects, 9 percent. 
9. The number of different industrial-arts subjects reported as 
ta~ght in general shops, was 24. The dispersal according to 
subjects was as follovm: woodwork was reported in 81 percent 
of the combinations; mechanical drawing, in 60 percent; elec-
tricity, in 55 percent; sheet metal in 55 percent. 
10. In descending order, the following subjects were reported: 
general metal work, foundry, machine-shop, forging, cement 
and concrete, art metal, auto mechanics, home mechanics, 
acetylene weiding, wood turning, electric v·velding, printing, 
electroplating, bookbinding, plumbing, photography, uphol-
stering, ceramics, weaving, and art-fibre work. 
11. In 50 percent of the schools, no changes have been made in 
the subject c~~inations taught during the past five years. 
In the other half, such changes have been made as establish-
ing general shops in place of unit shops. 
12. In very few schools has any attempt been made to measure or 
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compare objectively, the amounts of learning acquired in a 
given industrial-arts subject when taken in a unit shop, 
and when taken for the same length of time in a general-
shop combination. No reports of such studies have been lo-
cated. 
13. Pupil load for the instructor in the general shop was re-
ported in a range from 12 to 56 pupils; wit,h the majority 
at 20 to 25. 
14. Time allotments for the general shop ranged from 60 to 1100 
minutes per week; 250 to 300 minutes per week was most com-
mon. 
15. The majority opinion of the survey showed these expressed 
viewpoints: 
a. The general shop is especially adapted to the needs of 
pupils of secondary school ages. 
b. A greater variety of industrial n~pulative, and con-
structive experiences are possible for the pupil L~ the 
general shop. 
c. The general shop has guidance values, as a finding course. 
d. 'fhe general shop allows greater econonzy- than a unit shop, 
due to lower per capita costs. 
e. The interest factor is high in a general shop. 
f. Instructional problems are likely to be greater, due to 
the multiplicity of subject matter. 
g . Finding adequately prepared instructors for the general 
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shop is sometimes difficult. 
C. Physical plant. 
No data. 
D. Teaching method. 
No data. 
Evaluation:- The writer feels that this survey has · made a valu-
able contribution to the general-shop movement. The stuQy has included 
most pertinent i..rrl'ormation which one would seek when confronted with a 
problem in the general-shop area. Criticism might be made concerning 
the small sample used in the study, but as adequate funds were not 
available, this deficiency ,na,y be excusable. 
The survey shovTed that there is a definite trend toward the ex-
pansion of the general-shop program. Its advantages far outveigb any 
disadvantage which the area may have. 
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8. The General Shop. 
The author's objectives.-- Mr . Proffitt's objective appears to be 
to present a definite comprehensive manuscript wluch will be of value 
to anyone ·;with a problem concerning the general shop. 
v·ain points made by the author.-
A. Objectives of industrial arts. 
1. Aims of junior high school; as related to shopwork. 
F'or pupils of approximately 12 to 16 years of age chrono-
jj Maris ,f . Proffitt, Educational Bullet ·in, 1929 j No. 30. 
U. s . Office of Education, '•fashington, D. C. 
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logically, there is general agreement that good practice in-
cludes provision for developmental ·and explorator.y experi-
ence in various human activities. 
2. These experiences should: 
a. be at the interest and accomplishment levels of the pu-
pils. 
b. provide for individual differences by means of enriched 
ru1d differentiated curricula and methods of iP~truction. 
c. serve for discovery of interests and aptitudes that vr.ill 
have dignificance for determining a life interest. 
3. The al:(ove aims of the junior high school will correlate very 
well, when properly organized, with the industrial-arts 
courses. 
4. The industrial-arts activity, to be effective, must be more 
than formal exercises in wood-turning or joinery, or tradi-
tional courses in furniture making. 
5. An efficient program in industrial arts for pupils of junior 
high-school age will be characterized by: 
a. Opportwrlties for experience in a variety of fundamental 
activities characteristic of different trades, such as 
woodwork, sheet metal, machine:-shop practice, electricity, 
prL~ting, and auto mechanics. 
b. Selection of activities and types of projects and the 
orgrulization of instruction so as to realize exploratory 
and developmental experience values, rather than specific 
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trade preparatory values. 
c. Selection of projects and maL1tenance of standards of ac-
complishment which are in accord with the interest and 
achievement levels of the age-grade group. 
d. Provision for some individual work and for individual in-
struction in keeping 1~th individual differences ru1d the 
number of projects carried on by a teacher at any one 
time. 
e. Integration of the shop work with the whole educational 
program of the pupil, paying special attention to its cor-
relation with other school subjects for the purpose of 
sectlring maxirnwn results and also for educational guidance. 
f. Provision for studying and rating pupils relative to men-
tality, interests, aptitudes, and environmental influ-
ences for the purpose of educational and vocational 
guidance. 
g. Provision for shops, and shop equipment that i'lill serve 
for the realization of the objectives set up. 
h. Providing teachers with special qualifications for the 
work undertaken. 
6. From courses conducted in accordance with these standards 
the follovdng pupil outcomes may be expected: 
a. Development of industrial work and its place in society. 
b. Discovery of special interests and aptitudes that may 
have sigllificance for life work. 
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c. Development of elementary, fundamental m.anipulati ve 
ability, and job intelligence with respect to common 
tools and materials, particularly useful for the perfor~ 
ance of the nonspecialized manual-industrial jobs found 
in coru1ection with home life and leisure-time ' activities. 
d. Ability for the intelligent selection, use, and care of 
industrial products and services commonly found in the 
home. 
7. Probably the greatest value of i ndustrial-arts courses is 
the contribution they make through exploratory and develop-
mental form~s of experience tm1ards the discovary of inter-
ests and aptitudes. 
8. These courses have guidance values not only of a positive 
character, but also of a negative character. 
9. They serve to eliminate from future industrial courses, 
pupils who have no interest nor aptitude for it. 
10. They help to select those pupils who do have aptitude, and 
where there is not already an interest in such work, help 
to arouse it. 
11. Industrial-arts courses have definite consumer values. 
12. The buyer or builder of a home needs to lcnow some basic 
fundamentals of carpentry, masonry, painting, plwnbir1g, 
electricity, and heatL~g, f or consumer values. 
13. Industrial-arts courses given over a period of three or four 
years rnay not give all the information that the consumer 
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needs, but they will.give knovlledge of industrial work and 
they will stimulate an interest in it that will serve as a 
solid foundation on which to build such knowledge when the 
need for it arises. 
14. Industrial-arts courses may help to build an appreciation 
of the place of L11dustry in modern life in the following 
ways: 
a. Plant visits. 
b. Industrial films. 
c. Well-selected reading material. 
d. Industrial exhibits. 
e. Talks by industrial experts. 
15. Values of the general shop. 
The general-shop plan offers special advantages: 
a. For giving experience in a variety of shop activities. 
b. For unified direction and supervision of all the shop ac-
tivities carried on. 
c. For the opportunities to carry on continuous work on a 
project i nvolving a number of different shop activities 
until the project is finally completed. 
d. For the opportunity to carry on at any one time a variety 
of shop activities with the same group of pupils. 
e. For the assignment of projects in accordance with the in-
terest and with the accomplishment abilities of the pupils. 
f. For general develo~nental experience with respect to the 
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use of tools and construction materials rather than for 
teaching the beginning of one or more trade subjects. 
g. For the realization of exploratory and guidance values. 
B. Organization and Administration. 
1. The single-shop type is common in departmentalized seventh 
and eighth-grade systems and in junior high schools having 
either seventh and eighth or seventh, eighth, and ni."lth 
grades. 
2. "i·lhere the school is small, as in a small city, or in a large 
city vtith several small junior high schools, a single shop 
will accommodate all boys. 
3. In larger schools it is necessary to have more than one such 
shop. 
4. Under the latter situation , experience has shown it to be 
advisable to have certain of the activities in one shop and 
others in another. 
5. Commonly included groups of act ivities are: 
a. Group 1, - Metalwork: sheet metal, forging, machine work, 
auto mechanics, and fow1dry . 
b . Group 2, - \'foodwork: carpentry, cabinetmaldng, and pat-
tern making. 
c. Group 3, - Electricity: house wiring, motor and dynamo 
operations, and automobile electricity. 
d. Group 4, - Drafting : this subject will be correlated vdth 
all others. 
e. Group 5, - Printing: hand composition and press work. 
6. Not all of these five groups with their subdivisions would 
probably be offered in any one school. 
7. 1. suggestive typical shop program. follows: 
Seventh Year.-- Carpentry and drafting, one semester. 
Sheet metal, one-half sen:tester. Electric wiring, one-half 
semester . 
Eighth Year.-- Pattern making, one-half semester . Forging, 
one-half semester. Auto mechanics, one se1nester. Drafting, 
correlated with all shop 'i'Wrk. 
Ninth Year.-- Machine shop, auto mechanics, auto electricity, 
drafting. No specified time for any one activity, b_ut all are 
correlated . 
B. The above program i ncludes activities which are fundamental 
to the wood and metal trades . 
9. It also offers enough try-out ex;periences to discover whether 
or not he has any aptitude for trade work. 
10 . Printing is notabl y absent in the program due to the belief 
that local conditions should be a fact or in offering it . 
11. If there are opportunities for observation of the printing 
trades, so that a pupil may add to his knowl edge of and in-
crease his i nterest in printing as well as have some oppor-
tunities for employment , then it may be advisable to li1clude 
i t . 
12. Pri nting could be substituted ver-~ successfully for auto 
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mechanics for one semester of the ninth year . 
13. Plumbing, c~nent work, brick laying, acetylene welding, 
tailori.ng, a.nd many other trades might be represented; but 
unless there is a strong local reason for such, as the domi-
nance of a particular :~rade in the community, there is little 
advantage in offering other activities than those contained 
in the suggested typical program. 
14. The t>•ro-shop type. 
i:lhere a junior high school is large enough to need more than 
one shop, it seem~s advisable to organize the industrial cur-
ricula so that part of the activities are in one shop and 
part in the other, rather tha.n have the second shop a dupli-
cation of the first. 
15 . This gives fewer activities in a shop at any one time under 
one teacher, and lessens the teaching problem. 
16. I t also permits more equipment in each activity since there 
is more space for it. 
17. One successful plan for distribution of acti~~ties has one 
shop centering around Jnetal work, and the activities of the 
other around the building trades. 
18. Electricity might be included in either shop, while printing, 
if offered, ought to be in a separate room. 
19. \'fuere a two-shop plan is used, the industrial curriculum may 
be much the same as with the one-shop school, or it may be 
expanded to some extent . 
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20. A suggested curricula follows: 
Seventh Year .. --
a. i'loodworking and related drafting, one semester . This 
work should consist of elementary carpentry and cabinet-
making. The drafting should include orthographic draw-
ings in pencil of such projects as are made. Pupils 
should learn to read drawings of projectsj and should 
work from drawings. They should make bills of m.aterial 
from drawings and calculate costs. Painting rather than 
varnishing should be emphasized. 
b. Electricity, one-half semester. This work should consist 
of bell wiring, electric-light wiring, and a study of 
electrical principles. 
c. Sheet metal, one-half semester. This would involve 
changing shops, but with the two-shop plan it is advisable 
to give each activity in half-semester units, which would 
make changing at trus point a matter of no diffictuty . 
The work in sheet metal should be home repair jobs, simple 
projects in which a boy of jttnior high school age would 
be interested. Some elementary drafting shotud be cor-
related with the shop work. 
Eighth Year.--
a. Printing, one semester . The work in printing should 
consist of hand composition vdth some related information 
about the printing trades. Opportunity for each boy to 
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operate the press should be provided. 
b. Found.Ijr and pattern making, one semester. Patterns 
should be .made in the wood shop accompanied by related 
information concerr~ng the pattern-maker 's trade . These 
should be cast in the foundry. · other foundry projects 
should be made from patterns already available. Vihere 
possible a large foundry should be visited, and some ref-
erence reading on iron and steel n~king should be given. 
There is a fine opportunity to correlate the informational 
content with the English and social-science work, and the 
shop teacher should take advantage of it . 
Ninth Year.--
a. !.tachine shop, auto shop, automobile electricity, and forg-
ing, two semesters . It is not advisable to separate these 
four activities into hard and fast units. There should 
be much overlapping. In general, the machine shop work 
should teach the boy to do the elementary operations on 
the lathe, drill press, and at the bench. 
b. The auto-repair work will furnish many jobs . others .may 
be added in the way of shop tools and equipment. 
c. The forging should be largely a study of heat treatment 
of iron and steel . A gas furnace would be of as much 
value as an actual forge. Little tliue should be devoted 
to developing forging skill . Ornamental forgings should 
be avoided, and jobs from the auto-repair, machine shop, 
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and home mechanics sections, encouraged . 
d. Auto mechanics should consist of a study of the automobile 
motor, based upon exercises and demonstrations with 
school motors . There should be three or four types of 
motors available, and the boy should disassemble and re-
assemble one or t wo. After reassembly they should r un 
reasonabl e correct. Electrical work should be done in 
the wiring and study of the .: electrical systems of these 
motors . Some battery charging can be done. Boys who 
show proficiency may be given some repai r vmrk on cars . 
e. The content of the course will vary with different boys . 
There should be a great deal of individual instruction 
and individual progress. 
C. Physical plant . 
The following lists of pro j ects and equipment f or the activities 
included have been compiled from those used in a nunilier of junior 
high school general shops . 
In almost every case the l ists contain more than would be used i n 
any one j unior high school. Both the projects and the equipment are in-
t ended to be s ufficient-ly co.¢prehensive to offer the teacher a vride 
r ange from which to make his s election. In some instances the projects 
ar e too advanced for most jurdor high school pupils. Some are suf-
ficiently diffictlit for senior high school boys who are to take one 
year of work in the industrial ·arts . The teacher will need to select 
the projects Jnaking up his course to suit the time to be given to it, 
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~~d to the age and accomplishment abilities of his pupils. No attempt 
has been made to arrange projects in order of their difficulty. 
Apple corer. 
Bird house. 
Book ends. 
Blotter holder. 
Bread box. 
Bait box. 
Cookie cutter. 
Cup. 
Chicken feeder. 
Camp stove. 
Cheese grater . 
Cash box. 
Canteen. 
Candle Lantern. 
Sheet Metal Projects. 
Correspondence case. 
Dustpan. 
Dipper. 
Fern-stand pan. 
Feeding trough. 
Flower box. 
First-aid cabinet. 
Paper weight . 
Pa_11cake turner. 
Sink strainer. 
Scoop. 
Sign. 
Seed-box lining. 
Soap dish. 
. Sugar can. 
Salt box. 
Sifter. 
Tool kit. 
Tackle box. 
Torch. 
Lunch box. 
Letter rack. 
M:atch box. 
Iieasuring cup. 
Mail box. 
Nail box. 
Oil can. 
Pencil tray. 
Fire shovel. 
Garbage can. 
House number. 
Sheet "detal Equipment. 
Six straight snips. 
Five curved snips. 
Four ten-inch vdre pliers. 
Eight scratch-awls. 
~velve one-foot rules. 
Four counter brushes. 
Three riveting hammers. 
Five tack hammers. 
One dustpan. 
Sixteen assorted soldering 
coppers Ydth handles. 
Four table cups. 
One bar folding machine . 
Three hollow punches . 
Five square- end punches. 
Tvm six-inch dividers. 
Waste basket. 
Watering trough. 
Vases for flower baskets. 
One forming rolls . 
One wiring machine . 
One turning machine. 
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One eight-inch wire snips . 
Four rivet sets . 
Sixteen wood files. 
~·w square-head stakes. 
~flo conductor stru<es. 
One bea.J:..horn stake . 
One blowhorn stake. 
One mandrel stake . 
Six gas bench furnaces . 
One gallon galvanized can. 
One hatchet stake. 
Five wire chisels. 
Tvvo large work benches. 
Machine Shop Projects . 
Bolt and nut. 
Centre punch. 
Bus lungs. 
Nail set. 
Wrenches. 
rlheel pullers. 
ucn clamps. 
Dies and punches. 
Foot scrapers. 
Flower-pot stands. 
Gears: refacing, tru.iP_g, 
boring , and reaming. 
Hack-saw frame. 
Hammers. 
Jack. 
Luggage carrier. 
Lathe centres. 
Machine Shop Equipment. 
One thirteen-inch motor 
driven quick-change lathe. 
One milling machine 
attachment • 
One eight-inch independent 
lathe chuck. 
One knurling tool. 
One six-inch inside 
caliper. 
One sL~-inch outside 
caliper. 
One twelve-inch 
combination square. 
Paper weight. 
Punches. 
Pltunb bob. 
Set screws. 
Shelf bracket. 
Screw drivers. 
Valve facing. 
Vise. 
Tool sharpening. 
Paring knife. 
Parallel clamps. 
One eight-inch universal 
lathe chuck. 
One drill chuck. 
One set of boring tools. 
One set of lathe tools. 
One set of lathe dogs. 
Two cold chisels. 
Tvm scribers. 
Tvm machinists' squares. 
1\·w oil cans • 
Four machinists' vises. 
Trw rivet sets. 
'l'wo screw drivers. 
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'fl.vo micrometers, one 
l-inch, one 2-inch. 
Two thread gages, 
one S.A.E., one U.S.S. 
One numbered set of 
taps, from 2-56, to 
14-24. 
Four ten-inch files. 
One ten-inch monl<ey 
wrench. 
One six-inch machinist 
scale. 
One twelve-inch machinist 
scale. 
'fl.vo ball-peen hammers. 
One claw hammer. 
'fl.vo ten-inch hack saws. 
Four centre punches. 
'fl.'lo pair of pliers • 
One hand drill. 
Two 11C11 clamps. 
Two parallel clamps • 
One set of reamers. 
One bench grinder. 
One eight-pound sledge. 
One lead mallet. 
One set mandrels. 
One oilstone. 
One pipe cutter. 
One pov1er saw. 
One combination square. 
Two threading tools. 
One tool holder. 
One set of wrenches. 
One speed li1dicator. 
Four null files. 
Forging and Metallurgy Projects. 
Cold chisel. 
Chain hook. 
Eye bolt. 
Fire shovel. 
Fire rake. 
Poker. 
Punches. 
Screw-driver blade. 
Toasting fork. 
Tongs. · 
Fish knife. 
Foot scraper. 
Gate hook. 
Lathe tools. 
Tools and Equipment. 
One forge or heat-treatment furnace. 
One anvil. 
Three pair of tongs. 
One shovel. 
One poker. 
One ball peen: hammer. 
One eight-pound sledge. 
One forging vise. 
One burnisher. 
One buffer. 
45 
Vledges. 
Chain links .and hook. 
Straightening machine parts. 
Tempering machine tools • 
Other equipment for machL~e shop list as needed. 
Book ends. 
Candle sticks. 
Door knocker. 
Statuary. 
Pencil trays. 
Dumb-bells. 
Hammer. 
Foundry Projects. 
Rope sheave. 
Pancake griddle. 
Radiator emblems. 
Repair parts. 
Name plates. 
Ornamental ships. 
Paper weights. 
Foundry Equipment. 
One bucket. 
Two bulb sponges. 
~vo flat-head shovels. 
One iron-bar hook. 
Six moulding boards. 
~¥o moulding boxes and sand. 
~vo patching tools. 
Four rar.amers. 
One sprinkling can. 
'1\vo sprue pins • 
~'TO strike-off bars. 
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One dozen flasks, assorted. 
Two gate cutters. 
Two iron ladles. 
One long heart slick. 
One burner furnace. 
Two Mo. 10 crucibles. 
One pair tongs. 
~~o rapping bars. 
T\vo small bellovfs • 
Two small trowels. 
One wire brush .. 
Printing.-- In a general-shop course in printing it is not pos-
sible to do more than teach pupils the elementary operations of print-
ing. They can, however, learn to do easy composition and to run a 
small press. This is enough to give them some insight into printing 
as a trade and for the discovery of interests and aptitudes ;vith res-
pect for the work. 
It is advisable to use a combination of exercises and production 
methods of teaching. There is no shop activity that is so easy to teach 
by the production method as printing, because there is always plenty of 
production work available. The result has been that in many shops in-
struction has been sacrificed for production. In order to avoid this 
it is necessary t o determine for every production job what its instruc-
tional content is, and use it only as it fits into the scheme of in-
struction outlined. 
Name and address. 
Paragraph of plain matter . 
Lines-sliaple exercise. 
Lines-more difficult. 
Tabulation of figures. 
Exercises. 
Varied sizes of letters in heading. 
Poetry. 
Name cards. 
Envelope heads. 
Letterheads . 
Admission tickets. 
Six cases and type. 
Six galleys • 
One cutter. 
One proof planer. 
Projects and Jobs . 
Tools and Equipment. 
Report cards. 
Form letters. 
Small school papers. 
Formal invitations . 
One imposing stone. 
Six sticks. 
One small p~#er press. 
One stapling machine. 
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Other n~scellaneous equipment such as rules, roallet, tables, cabinets, 
chases, and quoins. 
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D. Teaching method.--
Info~mation under this topic is presented under Topic C, Physi-
cal plant, due to close relationship of these two topics as 
presented in this article. 
Evaluation:-- The v~iter feels that this article is the most com- . 
prehensive and detailed one of its type which he has had opportunity to 
discover in research. It is noteworthy that even t;,hough this document 
was v~itten over tiventy years ago, its principles have been applied to, 
and are successfully operating in the general shop today. Its philosophy 
11 
is entirely in harmony with those of Billett, one of the recognized 
authorities in the field of secondary education. 
y 
9. The Industrial Arts Program. 
The author's objectives.-- This volume is intended for everyone 
who is i nterested in the place and educational contribution of industrial 
arts in any or all of the twelve grades of the elementary and high 
school. Supervisors, prL1cipals, superintendents, and teacher trainers 
should find this text valuable in their work. 
lain points rnade by the author.--
A. Objectives of industrial arts . (Senior high school level.) 
The broad objective of industrial arts in the senior high school 
i/ Roy 0. Billett, Fundrunentals of Secondary-School Teaching, 
Houghton llifflin Company, Boston, 1940, pp. 385-393. 
y Louis V. Newkirk and 'Nilliam H. Johnson, The Mcltillan Company, 
New York, 1948, ix - 357 pp. 
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is ·general education, but as the·work becomes more advanced it 
also becomes more specialized, with more emphasis on skill and 
technical information. For those students who will enter the 
field of L~dustry, industrial arts lays the foundation of voca-
tional preparation and makes a basic contribution to the abil-
ity to earn a living. For those students -.•tho are not planning 
or prepar~1g for ru1 industrial career, industrial arts gives 
practical training of value for intelligent living and the en-
joyment of worth-while hobbies. 
The objectives of industrial arts in the senior high school 
are the same as those at other grade levels, but the emphasis 
is changed to meet the needs of more mature students. 
1. To develop the ability to plan and complete projects, using 
a variety of tools and construction materials in a worlanan-
like manner. 
2. To give experiences that will increase understanding of 
modern industry and that will lay the foundation for and 
help determine vocational interests . 
3. To develop the ability to read and make worlciQg drawings, 
charts, and graphs. 
4 . To develop the ability to recognize quality and design in 
the products of industry. 
5. To develop the ability to 1naintain and service in a safe and 
efficient manner the common products of industry. 
6. To provide an objective medium of expression in mathematics, 
science , language, arts, and social science . 
7. To develop an interest in crafts as a valuable medium for 
creative expression in leisure time. 
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8. To give experiences that will develop social understanding 
and ability to work effectively with others as a leader or 
as a member of the group . 
B. Organization and administration. 
1. The comprehensive general shop. 
a. The senior high school with one broadly trained industrial-
arts teacher can present a fairly complete industrial-arts 
program by using a comprehensive general shop system. 
b~ This shop should have a built-in planning room, a tool-
room, a storeroom, and be equipped to teach drafting, 
woodwork, metalwork, plastics, and electricity. 
c. Blackboard, bulletin board, wash facilities, exhibit case, 
and a teacher's closet comprise the essential physical 
equipment. 
d. The shop should accommodate twenty-four students, allow-
ing a min:im.um of 120 square feet per student. 
e. It should be equipped so that students may be given four 
to six semesters of instruction, and to accommodate four 
instructional groups of from four to six students each. 
f. The following areas of instruction should be included in 
the one-teacher comprehensive general-shop plan: vwodwork-
ing, metalworking, foundry, welding, electrical, plastics, 
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a..r1d mechanical drawing. 
g. The cei l i ng should be acoustically treated to lessen 
noise. 
h. The floor should be of wood except for the foundry area 
which is cement. 
i. The melting furnace and forge should have a hood to ex-
haust heat and fumes. 
j. The shop should be sell supplied with electrical and gas 
outlets, and adhere to rigid fire and safety codes. 
k. The follovr.ing equipment might be included in a shop of 
the type discussed: 5 mechanical draning benches, 1 
teacher's desk and chair, 1 four-drawer metal filing cab-
L~et, 1 bookcase, 1 workbench for toolroom, 6 t wo-pupil 
wood1o1orking benches, 13 woodworking vises, 9 machinist's 
vises, 3 metal storage cabinets for supply room, 2 floor-
type wood lathes, 1 eight inch joiner, 1 circular ~w, 
1 jig saw, 1 band saw, 1 plastics press, 1 plastics oven, 
1 drill press, 2 bench grinders, 1 gluepot, 2 machinist's 
lathes, 1 power hack saw, 1 floor model drill press, 1 
squaring shear, 1 ratary sheet metal machine, 1 melting 
furnace, 1 forge, 2 anvils, l molding bin, l electric 
welder, 1 gas welder, 1 welding booth, 1 welding table, 
2 gas soldering furnaces, 2 four by ten foot work tables, 
2 stru{e plates, 1 five by ten foot table for electrical 
work, 1 electrical testing panel, 2 shapers. 
~aston UDl\araJLY 
nool o~ Bli aali ll 
..........._ ).1'br ' J. _,., 
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2. The two-teacher i.!1dustrial arts shop. 
a. The senior high school with two broadly trained indus-
trial-arts teachers can present a very good industrial-
arts progrrun of instruction. 
b. Tv1o complementary general shops should be equipped to 
teach metal work, electricity, power, graphic arts, wood-
working, and plastics. 
c. High-school students can probably spend from one to two 
years in each of the two shops . 
d. The usual practice is to have the students take work in 
all the units of instruction during the first two years, 
and to permit them to specialize according to their great-
est interests during the third year . 
e . One shop should be equipped for 24 students, with facili-
ties for eight students working in each of the instruc-
tional areas - metalwork, power, and electricity. 
f. These units tend to supplement one another and work well 
together . 
g . The shop should be equipped with a toolroom, and a store-
room and two 1Nelding booths . 
h. Wash facilities, a hood for the melting f urnace, exhaust 
for the engines, and ample gas and el ectric out, lets . should 
also be provided. 
i. The equipment for this shop might be as follows: 1 gas 
meltL~ furnace, 1 molding bin, 1 gas forge, 1 gas heat-
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treating furnace, 1 folder and brru{e, 5 work benches, 1 
machine lathe, 1 metal-spinning lathe, 1 squaring shears, 
1 shaper, 1 povler hack saw, 1 steam engine, 1 automobile 
engine, 1 diesel engine, 1 airplane engine, 1 engine ana-
lyzer, 1 bench grinder, 1 gas soldering furnace, 1 elec-
troplating machine, 1 elect.rical testing panel, 1 jig 
saw, 1 drill press, 1 arbor press, 1 electric welder, 1 
gas vvelding outfit, 1 welding table, 2 welding booths, 
18 r.a.achinist 1 s vises, 2 anv-lls, 2 stake plates, 1 wall 
bench, 1 teacher's desk a~d chair. 
j. The other of the two shops will be equipped to teach 
graphic arts, woodwork, and plastics. 
k. This shop will accommodate 24 industrial-arts students, 
eight in graphic arts, and 16 in woodworking and plastics. 
1. The graphic arts section is separated from the woodwork-
ing and plastics by a ceiling high glazed partition. 
m. '!'his shop has a tool room and a storeroom as well as a 
sink built into the room. 
n. Each student should have an allmvable floor area of 70 
square feet in a class of 24. 
o. The shop should have ample gas and electrical outlets 
and locker facilities in the corridor. 
p. This shop should be equipped ·with the following equipment: 
1 twelve by eighteen inch power driven printing press, 1 
floor-type paper cutter, 1 paper cabinet, 1 floor-type foot 
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operated stitcher, 2 gluepots, 1 bookbinder's press, 1 
L~posing table, 1 proof press, 2 four-pupil type cabinets, 
1 stock table, 1 galley cabinet, 4 four-pupil woodwork-
ing benches , 1 thirty-inch bru1d saw, 1 circular saw, 1 
eight-inch jointer, 1 bench-type jig saw, 1 sanding disk, 
1 polishing head, 1 drill press, 1 woodworking lathe, 1 
metal turning lathe, 1 plastics molding press, 2 wall 
benches, 17 woodworking v-lses, 1 work table, 1 teacher's 
desk and chair. 
C. Physical plant. 
For purposes of unity, data under this topic was included under 
topic B, organization and administration. 
D. Teaching method . 
1. A course of study with text books, references, construction 
materials, and teaching devices; a well trained, competent 
industrial-arts teacher a..11d a well-equipped shop are the 
fund~~entals for successful industrial-arts teaching in the 
senior high school. 
2. The teaching problem is to promote and guide the educational 
grovrt.h and understanding of students in the field of the in-
dustries in the light of the objectives of industrial arts . 
3. This grm·rth should take the form of increased sld.ll with 
tools, maclunes, and construction materials. 
4. The work should bring about an increased know·ledge of indus-
• 
try, its methods , products, and processes, and most Lmportant, 
• 
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an increased understanding of industry in relation to effec-
tive living. 
5. Tool skill and factual knowledge are only the premise of 
industrial-arts education. 
6. Understanding how to use skill s and information to solve 
real problems and contribute to the betterment of modern 
society is the ultimate goal of all industrial-arts t each-
ing . 
7. Industrial-arts instruct ion is primarily shopwork. 
8. The students should devote 80 percent of their shop time 
learning as they work with tools:~ machines, and instruction 
materials. 
9. Demonstrations , reference reading, planning, visual instruc-
tion, lectures, trips, and class discussion should occupy 20 
percent of the instruction time. 
10 . Time allotments should be based on the month's average 
rather than on one or tYm class periods . 
11. 'l'he class personnel organization should be set up and put in 
operation at the begi~~ng of the semester. 
12. The usual leaders at the senior high school l evel are a shop 
superintendent, an assistant superintendent, a tool clerk, 
an inspector, and a shop librarian. 
13. These leaders may be elected or they may be appointed by the 
instructor, and shotLld serve for one or two weeks. 
14 . The lecture method is of quite limited value in teaching 
56 
high school i ndustrial a rts. 
15. Short , well orgarlized talks on closely related i nformation 
are of interest and value~ but t hey should not take more 
than five percent of the total instructional time . 
16 . The teacher demonstration is an linportant method of teach-
i ng i ndustrial arts . 
17 . 1'he effective industrial-arts teacher demonstrates the use 
of tool s, mac.h.ines, and processes to the entire class and 
then gives group, and finally individual demonstrati ons when 
necessary to insure complete understanding and mastery. 
18 . 'l'he related information given at the time of a demonst ration 
should be definitely related to the teaching unit being con-
sidered at t he moment. . 
19. 'l'he project method is fundamental in teaching i ndustrial-
arts worl( at all grade levels. 
20. Students learn to use tools and n~terials while construct ing 
useful articles. 
21. 'l'he difficulty of the project should increase in order to 
challenge the students as they progress tb..rough t heir 
courses. 
22 . Students should be encouraged to pl an their mm projects , 
but in many cases the student prefers to make projects that 
have been developed and tested unti1. they have learned the 
fundament als of wor ki ng with the tools and mat erials used . 
23 . ~ach senior lugh school student should have a well- organized 
/ 
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textbook for his i ndustrial-arts com•se just as he would in 
other subjects. 
24. Visual aids are very effective i n teaching industrial arts , 
especially the r elated phase of it . 
25. Vlell-organized trips to indust ry or museums are helpful in 
giving senior high school students ru1 underst~~ding of in-
dustry and its problems . 
26. The accomplisl'l11 ent of students in industrial-arts courses 
shou~d be carefully evaluated by the teacher . 
27 . The students should have a cl ear picture of t heir relative 
success, and so that a reliable mark can be assigned for the 
recor d. 
28 . Industrial-arts teachers should use every modern and reli-
able technique in evaluating pupil success. 
29 . Objective tests, performance tests, and quality r ating 
scales are all valuable in helping the teacher ass i gn reli-
able marks to his students. 
30. T1e student's se~ester marks should be based on at least 
ten ratings assigned to the student during the s emester . 
Evaluation:-- The writer is convinced that this text is one of the 
best on t he subject of i..11.dustrial arts which he has examined duriP..g the 
course of this research project. It has a modern philosophy of educa-
t ion, and it is very well organized according to topical sequence. The 
same sequence i s follov;ed for each grade beginning with grade one 
through grade twel ve , i..11clusive . 
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ecause this paper is chiefly concerned with indust:rial arts at 
the secondary level, no attempt was made to report any findings at the 
lower levels . 
One criticism the writer .must make is that no direct reference to 
11 
the unit method of instruction is .rilade, although some factors in-
volved in the unit method of instru.ction are stressed and implied . 
?:I 
10 . Industrial -~rts in General Education . 
The author's O)jcctives . -- JZr . Wilber ' s aim in writing this text 
is to acquaint everyone who is interested in the pertinent aspects of 
production, consw-aption, and recreation, as they relate to industrial 
arts . It is also his hope that this basic text will provide a master 
plan of organizational procedure, rather than a series of vague impli-
cations . 
i>:!ain points made by the author .--
A. Ob,iectives of industrial arts . (For purposes of general educa-
tion.) 
1. To explore industry and American industrial civilization in 
terms of its organization, raw materials, processes and 
operations, products , and ocCl!pations . 
2 . To develop recreational and avocational activities in the 
area of constructive vwrlc . 
y Roy 0 . Billett, Fundamentals of Secondary- School Teaching, 
Houghton 1~:ifflin Company, Boston, 1940, pp . 504-579. 
?} Gordon 0 . :iil ber, International Textbook Company, 
Scranton, Pennsylvania, 1948, :Lx - 362 pp. 
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3. To increase an appreciation for good craftsmanship and de-
sign, both in the products of modern industry and in arti-
facts from the n1aterial cultures of the past. 
4. To increase consumer knowledges to a point where students 
can s elec·t, buy, use, and maintain the products of industry 
intelligently. 
5. To provide i nformation about, and in so far as possible., 
experiences in, the basic processes of many industries, i n 
order that students may be more competent to choose a future 
vocation. 
6. To encourage creative expression in terms of industrial ma.-
terials. 
7. To develop desirable social relationships such as cooperation, 
tolerance, leadership and followership, and tact. 
8 . To develop a certain amount of skill in a number of basic 
. 
industrial processes. 
B. Organization and administration.--
1. Organization of subject matter for industrial arts may be 
grouped into two classif ications: manipulative and related 
types. 
2. The manipulative type will include all the constructive ac-
tivities carried on with tools and machines . 
3. The related type of subject matter will include all the les~ 
sons and concomitant learnings which take place in the in-
d.ustrial arts cl ass and cannot be considered ma11ipulative. 
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4. EY~mples of the l atter are: names of tool s and materials, 
the manufacture of ltuuber and steel , the work of the loom 
tender, how to make a working sketch, and countless other 
similar topics . 
5. All subject matter should be selected only if it helps to 
achieve t he objectives of the particular course being con-
sidered . 
6. 'rhe subject matter, if it is the proper type, should bring 
about certali1 behavior changes on the part of the students . 
?. The fol lowing activities mi ght meet the needs of our first 
objective, and help to bring ·about desirable behavior 
changes towards that ob j ective: 
a . A discussion l esson on the general organization of in-
dustry; explain the duties and function of the board of 
directors, stockholders , president, general manager, 
plant manager, supeJ::'intendent , foreman , and others of i m-
portant position. 
b. Visit a typical industry if possible , and talk with the 
superintendent, foreman, and others about their work and 
responsibilities . 
c. Assign readings about certain carefully selected indus-
tries and industrial products . 
d . Have reports on readings , keeping them brief. 
e . When giving demonstrations point out similarities of, and 
differences between, school shop methods and industrial 
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methods . 
f. Encourage pupils to bring in clippings and magazine ar-
ticles concerning new developments . 
8 . The following activities might meet the needs of our second 
objective, and help to bring about desirable behavior changes 
towards that objective : 
a. Discuss hobbies ~nd explain their value . Cite examples 
of cases where hobbies have contributed to progress and 
• 
success. 
b. Stage a hobby show, and promote contests along the lines 
of possible hobbies. 
c. Arr&!ge to n~e the shop available at certain times for 
those vrl shing to do extra work. 
d. Use the bulletin board to suggest interesting things 
which the students might mal:;:e . 
e. Display projects ·which will help the student enjoy such 
hobbies as athletics, fishing, hiking, and scouting. 
f. Cooperate with such organizations as the Boy Scouts by 
allowing students to work out requirements for merit 
badges. 
g . Have individual and group conferences with students con-
cerning their hobbies. 
h • .l!JlCOll!'age me.rnbers to bring to class examples of work done 
( 
on a hobby basis, and display them for others to see. 
i. Have catalogs of craft supplies and equipment available 
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in the shop. 
j. Initiate informal clubs for students having similar in-
terests. 
9. The follm7ing activities might meet the needs of our tlurd 
objective, and help to bring desirable behavior changes to-
Viards that objective: 
a. Discuss principles of good design, and shovt t heii appli-
cations to indust rial arts projects . 
b. Use visual aids to develop an appreciation of v1hat con-
stitutes good design. 
c. Display pictures of early craftsmanship. 
d. Tru{e a tri p to a museun1 if possible, to study e~nples 
of early handicrafts. 
e. Procure speakers on various types of early handicraft . 
f. Study the various periods in furniture, weaving, and 
metalvwrk. 
g. Have students report on early craftsmen such as Sheraton, 
Hepplewhite _, Chippendale_, Cel+.iP..i, and Revere . 
h. Show· how fitness to function and beauty are related. 
10. The following activities might help to meet the needs of our 
fourth objective and hel p to bring about desirable behavior 
changes towards that objective: 
a . Bring to the attention of the class the fact that two ar-
ticles which look alike may not be of equal value, e . g., 
a standard har{IJner, and a five-and-ten cent store product . 
b. Assign good readings from such sources as 11 The Consumer's 
Guide, and Your Money's Worth, 11 by Stewart Chase, to show 
how. one may be tricked into buying worthless goods. 
c. Emphasize the necessity of weighing values when making a 
purchase . 
d. Ask students to list the things they vmuld look for in 
buying a jackknife, bicycle, and a scooter. 
e. Demonstrate the difference in strength between articles 
made with mortise and tenon versus dov~l or butt joints. 
f. Have the students make projects from a variety of mater-
ials to illustrate reasons for using various types of 
materials. 
11. The following activities mi ght help to meet the needs of our 
fifth objective and help to bring about desirable behavior 
changes towards that objective: 
a . Assign readings i n various occupations. 
b. Discuss various occupations with the group. 
c. Talk vd.th individual students about their plans for the 
future . 
d. Be on the alert for possible aptitudes, and adrlse ·with 
students about these. 
e. Give students an opportunity to try out their abilities 
along lines of their interests where possible. 
f. Show motion pictures of many occupations. 
g. Have books a~d magazines on this subject in the shop 
library. 
h. Make visits to industry vdth classes, and have pupils 
make written reports of observations. 
12. The follordng activities might help to meet the needs of 
our sixth objective and help to bring about desirable be-
havior changes towards that objective: 
a. Explain and illustrate basic prL~ciples of design . 
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b. Display pictures, models , and drroqings illustrating good 
design. 
c. Require sketches of all projects before work is started. 
d. Encourage students to n~ke their own designs or to chru1ge 
others. 
e. Provide books and articles on design. 
f. Use visual aids if possible to show design techniques. 
g. Have a variety of materials available for class use. 
h. Demonstrate the properties and uses of different materials. 
i. Have the students design and make projects using a variety 
of materials. 
j. Set as high a standard of workmanship as is consistent 
vrith the ability of the student. 
11. The follo~ing activities might help to meet the needs of our 
seventh objective, and help to bring about desirable behavior 
changes towards that objective: 
a . Organize the class as a group with self-elected leaders. 
b. Discuss the need for cooperation in order to promote group 
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progress. 
c. Give personal praise for cooperation. 
d. Have a list of responsibilities posted and analyzed. 
e. Have meetings of leaders to discuss matters of policy. 
f. Give complete support to all those charged with responsi-
bilities. 
g. Discuss with the class various types of clubs that re-
late to industrial-arts work. 
h. Meet with any group that wishes to discuss the formation 
of a club. 
i. Act as sponsor of one or more clubs, and help them develop 
their programs. 
j. Vlork with leader s in promoting a live program._, 
k. Discuss the function of leadership, and the need for it 
in clubs. 
1. Have personal conferences vdth students vrl1o fail to co-
operate or vdth leaders ~no are unreasonable in their re-
quests. 
13. The follovdng activities might help to meet the needs of our 
eighth and final objective, and help to bring about desirable 
behavior changes towards that objective: 
a. Demonstrate tool processes, holding to a high standard 
of accuracy . 
b. Check projects frequently during the process of construc-
t ion. 
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c. Accept only work which represents what may reasonably be 
expected from each student. 
d. Visit some industry where precision work is done, and 
point out e~1ples of accuracy and fine worl~ship. 
e. Exhibit articles of fine workmanship made by members of 
the class. 
f . Praise individuals who do good ·work on some particular 
project or part. 
g. Demonstrate increasingly more difficult techniques. 
h. Encourage students to make each project more advanced than 
the preceding one. 
i. Give frequent performance tests covering difficult skills. 
c. Physical plant. 
1. ~fo important considerations affecting the size of a s.chool 
shop are: the enrollment for the largest class which is an-
ticipated, and the nature of the activities to be carried on 
in the shop. 
2. A minimun1 of 60 square feet per student is advisable, and 
75 feet is fully adequate. 
3. Storage and auxiliary rooms are considered part of the shop 
when computing floqr area. 
4. Whenever possible the shape of the shop should be rectangu-
lar, ':iith a width to length ratio of about 1:2. 
5. Determine areas to be represented on the basis of the objec-
tives of the course to be taught . 
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6. List the major items of equipment for each area on the basis 
of the activities to be carried on. 
7. Prepare a scale drawing of the room to be used, shouing all 
vdndovrs, doors, and other structural details which will af-
• 
feet the placement of equipment. 
8 . J~ake use of scale cut-outs for all major pieces of equip-
ment, benches, cabinets, and any other objects to be con-
sidered. 
9. Auxiliary rooms should be grouped together , and placed at 
one end or side of the shop if possible. 
10. Color schemes should be harmonious, and in good taste for 
the type o~ activities carried on . 
11. Allov1 ample aisles for passage throughout the shop. 
12. So~~dproofL~g to a reasonabl e degree may be aclrleved through 
the use of acoustical plaster or tile . 
13. At least one displ ay cabinet should be provided . 
14. Instructi onal area should be provided with a blackboard and 
seats with note-taking facilities. 
15 . A demonstration table or bench should be provided for the 
instructor . 
16. A planning center near to the center of the shop is essential. 
17. Fl oor outlets should be provided for all floor type maclrlnes . 
18. All power circuits should be controlled from a single s·witch 
of the magnetic type . 
19. A minimum of 30 foot-candles at bench height is desirable 
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for illumination for all types of industrial arts work. 
20. For such activities as graphic arts, textiles, and planning, 
the intensity of light should be increased to 45 to 50 foot-
candles . 
21. White fluorescent lighting fixtures have been proved best 
for i ndustrial work. 
D. Teaching method. 
1. Before an instruct or actually confronts a class for the 
first tLme, there are a number of details which vdll need 
special attention. These details include: preparing a les-
son plan, preparing any necessary instructional material, 
checking tools and equipment for adequacy and condition, 
possibility of a shop tour, getting out stock if needed, and 
checking work stations . 
2. Assign students to seats, and fill out data cards. 
3. Instructor should give a brief outline of the course to be 
followed. 
4. If a shop tour is advisable the instructor will point out 
the major items of interest that are to be included. 
5. In the general shop both the multiple demonstration and the 
sL~gle demonstration have their proponents amongst authori-
ties in the field . 
6. During a multiple demonstration all students participate in 
the lesson in all areas vTherever it is given. 
7. Some authorities feel this is a confusing method ru1d that the 
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pupil will remenilier only the last lesson, when several areas 
are considered simultaneously. 
8. Some pupils will not be interested in all areas at t he same 
time and pupil interest may lag . 
9. Advocates of the multiple demonstration claim that vvritten 
instruction sheets will supplement the demonstration effec-
tively. 
10. Projects involving work in several fields of activity rdll 
work best l'lhen using the multiple demonstration technique. 
11. The sli1gle demonstration method permits the entire class to 
work in one area of activity simultaneously. 
12. The class nay be started sooner by using the latter method. 
13. The complete attention of t he class can be centered on one 
demonstration, sli1ce the student knows he will be expected 
to perform on the knowledge acquired at this demonstration . 
14. The single demonstration system may be used Ofi~Y nhen there 
is sufficient equipment in some one area of the general 
shop to permit an entire class to work without excessive 
Vlaiting for tools and equipment. 
Evaluation:-- It is the opinion of' the ·writer t hat this volume 
makes a most worthwhile contribution to the field of industrial arts . 
It encoapasses ifl~ ormation ranging from the historical background of 
general education, to the smallest detail inv-olved in operating a suc-
cessful industriai-arts shop. Every possible problem one might encoun-
ter appears to have been considered, and the writer reco11unends it most 
highly . 
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11. Selected Bibliography for an Industrial-ltrts 
11 
General Shop Library at the Secondary School Level. 
'rhe author• s objectives.-- Hr . Anderson's primary objective in 
cor.1piL-Lng this bibliography vms to prepare a list of books related to 
industrial arts, considered by the leaders in library and book selec-
tion as the more outstanding items for developing student interest and 
broadening student r eading experience. 
Lain points made by the author.--
A. Objectives of industrial arts . 
No data . 
B. Organization and administration. 
No data. 
C. Physical plant . 
No data. 
D. Teaching method. 
The graded bibliography i ncluded the foll o·wing activities . Tile 
fie;ure indicated after each is the nwnber of references l isted 
for that particular activity. 
1. Cer&nics, 22. 
2. Drawing, 21. 
3. Electricity, 61 . 
4. Graphic arts, 37 . 
5. Home mechanics , 22 . 
"i/ R. H. Anderson, Unpublished Master's Thesis, Boston University, 
1947. 
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6. l.~etals, 61. 
7. Textiles, 19. 
8. Transportation, 70 . 
9. Woods and lumber, 64 . 
10. Eiscellaneous and general, 114. 
The ungraded bibliography included the following activities . The 
figt~e indicated after each is the number of references listed for that 
particular activity. 
l . Ceramics, 12 . 
2 . Drawino, 11. 
3. Electricity, 17. 
4. Graphic arts, 17 . 
5. Home mechanics, 12. 
6. retals, 26. 
7 . Textiles, 4. 
8 . Transportation, 17. 
9. Hoods and lwnber, 20. 
10. l~sce11ru1eous and general, 39. 
In addition to the above there is a listing of 139 volumes under 
misce1lar'leous topics which ·were unavailable for appraisal. 
]j 
A srunple unit, fukine; Electricity, has also been. constructed. 
Evaluation:-- I t is the opinion of the writer that :t:ir . derson 1 s 
bibliography is the most original and comprehensive work of its }'-,ind ever 
1/ Roy 0 . Billett, Ft~~damentals of Secondary-School TeacD~ng, 
Houghton Eifflin Company, Boston, 1940, pp . 504-579 . 
I 
/ 
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compiled. There has been a great need for a bibliography of this type 
in the field for a long time . The average teacher has littl e time for 
detailed study of the vast number of books available for student read-
ing . With a bibliography of this nature showing the excellent books 
that are available, the use of poor materials may be mi.nimized. No-
where has the writer discovered any volw:1e which so accurately col-
lected, organized, and analyzed the texts as compiled by 1~ . Ander-
son in his thesis. The -..-rriter sincerely feels that this bibliography 
should be included in every school l ibral"Y, as vmll as in the personal 
library of every industrial-arts teacher. 
CHAPTER III 
A SillilMA..B.Y OF THE l~OST PERTINENT RECO ..Jlllii1JDATIONS 
OF THE REPORTED 1'ffiiTI .JGS . 
A. Objectives of industrial arts . - -
1. ~ost authorities are in agreement that good practice in-
cludes provision for developmental and explorat ory experience 
in various human activities . These experiences should: 
a . Be at the interest and accomplishment levels of the 
pupils . 
b. Provide for individual differences by means of an en~ 
riched and differentiated curricula and methods of in-
struction. 
c. Serve for discovery of i nterests and aptitudes that vdll 
have significance for determining a life interest. 
2. Industrial arts should develop the ability to pl an and com-
plete projects, using a variety of tools and construction 
materials ·in a vrorkmanlike ma.rmer. 
3. Industrial arts should give experiences that vdll increase 
understanding of modern industry . 
4. Industrial arts should develop the ability to read and make 
·working drawings , charts , and graphs. 
5. Industrial arts should develop the ability to recognize 
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quality and design in the products of L~dustry. 
6. Industrial arts should develop an interest in crafts as a 
valuable mediurn · for creative ei-pression of leisure time . 
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7. Industrial arts should explore industry and AT-eric~~ indus-
trial civilization in terms of its organization, raw mater-
ials, processes and operations, products, and occupations . 
8. Industrial arts should develop the ability to maintain and 
service in a safe and efficient manner the c~runon products 
of industry. 
9. Industrial arts should provide an objective medium of ex-
pression in mathematics, science, language , arts, and social 
science . 
10. Industrial arts should give experiences that will develop 
social understanding and abil ity to work effectively vdth 
others as a leader or as a m~nber of the group. 
11. According to the modern point of view, jtmior and senior 
high school L~dustrial-arts courses should be organized to 
help pupils develop certain concepts, skills, ideals, atti-
tudes, and appreciations needed for happy, successful, in-
telligent, and socially acceptable living. 
12. A vital contribution of such courses consists of exploratory, 
prevocational, avocational, and cultural values essential to 
the general education of all youth at the secondary level . 
B. Organization, administration, and physical plant. 
1. The small school needs more diversified shop and laboratory 
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facilities. 
2. The large school must redirect its greater resources to the 
end that general shops or laboratories replace the all too 
common unit shops. 
3. An efficient program of industrial arts at the secondary 
level will be characterized by: 
a. Opportunities for experience in a variety of ftmdamental 
activities characteristic of different trades, such as 
woodwork, sheet metal, machine-shop practice, electricity, 
printing, and auto mechanics . 
b. Selection of activities and types of projects and the 
organization of instruct,ion so as to realize exploratory 
and developmental experience values, rather than specific 
trade preparatory values. 
c. Selection of projects and rruainten~~ce of standards of ac-
complishment which are in accord vdth the interests and 
achievement levels of the age-grade group . 
d. Provision for some individual iVOrk and for individual in-
struction in keeping vlith individual differences, and the 
number of projects carried on by a teacher at any one time . 
4 . The abilit~r of the co.rru11m1ity to finance the industrial-arts 
program must be considered. 
5. 'l'he industrial-arts program s hould be integrated with the 
com~unity needs and interests. 
6. Lack of proper terminology has in the past caused much con-
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fusion. 
7. The following terminology is suggested: (a) practical arts 
will include all courses representing industry in the j unior 
and senior high-school program of stLldies; (b) general edu-
cation will apply to that guided and directed experience 
which is intended to enable citizens to be capable of in-
telligent. behavior; (c ) vocational education will include 
complete preparation for a vocation, cuLminating in specific 
preparation for a specific job. 
8. It is a fallacy to emphasize learning products on the assump-
tion that this learning is necessary to success in the event 
that the student later enters one of the 25,000 occLlpations. 
9. So-called vocational preparation will result i n mere manipu-
lative skills which ·will actually prevent the wide range of 
desirable skills, attitudes, ideals, and appreciations from 
developing. 
10. The progressive junior and senior high schools no longer 
pursue the courses of traditional vocational education. 
11. Post senior high-school vocational preparation is rapidly 
filling the needs of those vrho desire vocational education. · 
12. Junior colleges are meeting this need, although there are 
too fev/ in existence. 
13. Some educa-tors are laboring under the delusion that complete 
preparation for a vocation is vocational preparation whether 
one gains employment in the vocation or not . 
77 
14. It is unreasonable to expect a !"..inth or tenth grade pupil 
to make an intelli gent final decision concerning the specific 
occupation with which he should begin his l ife career . 
15. There is need for cooperative planning by representative 
corrunittees of teachers and adwinistrators . 
16 . Cooperative planning will enable all subject matter fields 
to occupy an optir.rlal place in the differentiated program 
carried by all pupil s. 
17. A popul ar classif ication of general shops is as follows: 
a. General ·nood-shop : one in Yfhich a number of woodworking 
sub j ects are taught at the srune time, such as bench-work~ 
wood-ttU'ning, pattern-maldng, and carpentry. 
b. General metal - shop: a type in which Jnor e or less closely 
related metal t rades are represented, such as machine 
shop and foundry . 
c. A composite or com,Drehensive shop: one in which such sub-
jects as sheet metal, welding, forging, bent iron, wood-
wo::.."'king, auto mechanics, ceramics, printing, and possibly 
others may be taught at the same time. HQme mechanics 
rnight also be included . 
18 . The establ ishment of general shops and combining grades to 
bring toget her fair- sized classes for instruction would ma-
terially reduce per capita instructional costs . 
19 . The most desirabl e nwnber of industrial-arts subjects to be 
taught simultaneously by one teacher i s four, according to 
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a nation-wide survey. 
20. The number of different industrial-arts activities reported 
taught in general shops was in the following rank: (1) wood-
working, (2) mechanical drawing, (3) electricity, (4) sheet 
metal, (5) general metal work, (6) foundi-y, (7) ro.achine-
shop, (8) forging, (9) cement and concrete, (10) art metal, 
(11) auto mechanics, (12) home mechanics, (13) acetylene 
welding, (14) wood-turning , (15) electric welding, ll6) print-
ing, (17) electroplating, (18) bookbinding, (19) plumbing, 
(20) photography, (21) upholstering, (22) cerrunics, (23) 
weaving, (24) art-fibre work . 
21. The survey showed that the median pupil load for general-
shop instructors was 22. 
22. The median time allotment for the general shop was found to 
be 300 w.inutes per week. 
23. The ma jority opinion of the survey established the following 
facts : 
a. The general shop is especially adapted to the needs of 
pupils of secondary school ages. 
b. A greater variety of industrial manipulative , and con-
structive experiences are possible for the pupil in the 
general shop . 
c. The general shop has guidance values, as a finding course. 
i/ Edward Davis, Industrial Education Magazine, (January 1937), 39:25-30. 
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d . The general shop allovrs greater economy than a unit shop 
due to lo-,ler per capita costs. 
e . The interest factor is high in a general shop. 
f. Instructional problems are likel y to be greater due to 
the multiplicity of subject matter . 
g. Finding suitably qualified instructors for the general 
shop is sometimes difficult. 
24. Organization of subject matter for industrial arts may be 
grouped i nt o two classifications: manipulative and related 
types. 
25. The manipulative type will i nclude all the constructive ac-
tivities carried on with tools and machines . 
26 . The related type of subject matter ·will include all the les-
sons and concomitant l earnings which take place i n t e in-
dustrial-arts classes, and cannot be considered manipulative . 
27. All subject m..atter should be selected only if it helps to 
achieve the objectives of the particular course being con-
sidered. 
28 . The subject matter t o be valid should bring about certain 
behavior changes on the part of the students. 
29 . H.ecorrunendations concerning physical facilities for the gen-
eral shop are as follo·;vs: 
a. A separat,e building is ideal if possible, or a separate 
vling of the main school building. 
b. Solid wood f loors are most desirable. 
c. A dull glazed brick wall from floor level. to five feet 
above makes a good lower wall. 
80 
d. Upper walls and ceilings should be plastered with a soft 
acoustical type material. 
e. For a class of 12 to 24 _pupils about 1800 to 2400 square 
feet of floor area is necessary . 
f. The rectangular shaped shop is most desirable with a ratio 
of 1:2 in proportion of width to length. 
g • .All forges, furnaces, kilns, and other gaseous equipment 
must be vented according to local building codes . 
h . "iiindow glass ratio to floor area should be 1: 4 . 
i. Drawing rooms or areas should have north light .. 
j. Doors~ entrances, and exits must conform to l ocal safety 
codes . 
k . Blackboards and bulletli1 boards should face the light . 
1. Every shop should have a drinking fountain, and sufficient 
washing facilities. 
m. Illumination from artificial sources should be 25 to 30 
foot candles at bench height consistent throughout the 
shop . 
n. Illurn...ination in the planning, drawing, and printing areas 
should be approximately 45 to 50 foot candles. 
30 . Detailed lists of tools and equipr:1ent for each general shop 
activity may be exami ned by referring to Report /18 , The 
General Shop, (Physical Plat1t) , by Maris M. Proffitt, and 
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Report #9, The Industrial Arts ProgrMn, (Organization and 
Administration) , Louis V. Newldrk, and Williac H. c,Tolmson . 
C. Curriculwn and teaching method . 
1. 11eeting individual interests . 
a. Individual interests should cause a variety of projects 
to be made . 
b . The instructor should control the spread of ·10rk to the 
point where he can cope vfith the teaching problems . 
c . It is necessary· to devel op pupil self- direction, pupil 
pl annli1g, and an organization of instructional n~terials 
which ¥Till relieve the teacher of considerable detail. 
2 . The teacher and t he individual. 
a . The instructor should encourage the pupil to select a 
project of interest. 
b . The instructor should hel p the pupil to plan the manipu-
l ative work, so that it is within his ability and the 
time available . 
c . Leading questions ·will help pupil to think and seek 
ansv•ers. 
3. Organized group instruction. 
a . The unit .rnethod of instruction has been proven to be one 
of the most satisfactory systems to meet the needs of the 
group . 
b . Pupils should be given group instruction in matters such 
as: ways of locating printed directions , and suggestions 
82 
for self-direction and planni ng . 
c. Uany group demonstrations should be given at the beginning 
of the term. 
d . Related information should be stressed later in the t erm. 
4. Preparation for a lesson. 
a . Preparation necessary will depend upon the nature of the 
lesson topic . 
b . Necessary tools and r~aterials must be laid out in advance . 
c . Use of blackboard may facilitate l esson understanding . 
d. A list of steps to be demonstrated and placed on the black-
board will help the pupils to follow the progress of the 
lesson. 
e. A related lesson topic vall be clearer if ~teria~s, 
c arts , pictures , diagrams , and any other available teach-
ing aids are used . 
5. Facilities for plav~ng . 
a . General shops are organized with the assumption that 
there will be a great deal of individual pupil learning> 
pupil thinking , and pupil planning of their own •JOrk . 
b. A planning center and library to aid individual pl anrting 
effort shotlld be provided. 
c. A card catalog file for the purpose of allowing rapid 
finding of project ideas and other instructional material. 
6. Individual and group projects . 
a . Projects of interest to the pupil·should be encouraged 
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and permit ted as long as they are within the scope of 
the student 1 s ability ru1d the f acilities of the shop, and 
• 
are of educational value , 
b, The instructor may select the first project and there-
after allo-w controlled choice , 
c . Felt needs by the pupil shotlid be satisfied as often as 
possible . 
d . Group projects, requiring group pl ruming, group \lork, 
and a finished product which an individual student ·will 
not ovm are to be encouraged. 
e. Group projects present opport~~ties for pupils to learn 
to think together , to subdivide their v10rk , and to pool 
their indivi dual efforts for a comm.on cause . 
f . Planning and constructing stage property for the school 
dramatic club 1~ould be an eX&nple of a group project . 
7. Outside activities . 
a. The effective general- shop program 'Till stimulate pupils 
to carry shop interest to out-of-school activities . 
b. Repair j obs at home, leisure time projects, and the home 
vrorkshop should be encouraged . 
c. Shops should operate a tool-loan service to pupils ':'Tho are 
interested in doing construction work at home . 
d. lll pupils, ·whether i...l'l the industrial courses or not , 
should be allovted to participate in the tool-loan service , 
e . Projects made outside school may be brought to school for 
display. 
f . "Jell organized excursions to industrial plants under 
proper s upervision effec.tively supplement a course . 
g. Reports concerning observations of such excursions should 
be required. 
8 . Visual aids. 
a . The progressive shop makes use of visual aids which are 
pertinent to the activity . 
b. Uany industrial firms l oan films free of charge of ex-
cellent subject tatter J with a minimwn of advertising . 
c . Film strips and slides are also good devices as t eaching 
aids . 
9. Time allotments . 
a . The students should devote 80 percent of their shop time 
learr..ing as they use the tools, machines, and instruc-
tional materials . 
b. DemonstrationsJ reference readine , pl~~~gJ visual in-
structionJ lectures, trips, and class discussion should 
occupy 20 percent of the instructional time . 
c . Time allotments should be based on the month 1 s average 
rather than on one or two class periods. 
10 . Objective tests, performance tests, and quality rating s cales 
are all of value in aiding the instructor to assign reliable 
marks to his students . 
11. The students 1 semester marks should be based on at l east ten 
ratings as signed to trte student during the semester . 
